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Re: VB-I70
Dear Louise and Mary Margaret:

Please d i s tr ibute the enclosed memorandum and attachments on l eaded ga so l ine
emissions to the VB-I70 working group.

Thanks very much.
S i n c e r e l y ,EnviroGroup Limi t ed

David J. F o l k e s , P.E.
Princ ipa l
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V A S Q U E Z BOULEVARD -170 N P L S I T E
M E M O R A N D U M

TO: Working Group
FROM: Dave F o l k e s , EnviroGroup
D A T E : February 10, 2000
S U B J E C T : Lead f rom Automob i l e Exhaust Emissions

At the January VB-I70 working group meeting, Loraine Granado of COPEEN indicated that
they had c o l l e c t e d data on t r a f f i c volume in the s tudy area (e.g., vehicle-miles per year) and were
interested in obtaining in f ormat i on that would a l l ow them to es t imate the amount of lead ( P b )
emitted by these vehicles due to use of l eaded gasoline.
The amount of lead emitted per vehicle mile is a f u n c t i o n of the amount of lead in the gasol ine
(grams per g a l l o n ) , the average amount of ga so l ine used per mile ( g a l l o n s per mi l e), and the
percent of the lead emi t t ed , versus retained by oils in the engine. In other words.
T o t a l Pb e m i t t e d / y e a r = ( t o t a l vehicle mi l e s) x ( g a l / m i l e ) x ( g r a m s / g a l ) x (%Pb e m i t t e d ) [Eqn. 1]
As a short cut, some references (e.g., Attachment 1) es t imate that the produc t of the last three
terms in the above equation is about 0,1 to 0.3 grams P b / m i l e , for ga so l ine containing about 2
grams of Pb per ga l l on . T h e r e f o r e ,
T o t a l Pb e m i t t e d / y e a r = (to ta l vehicle m i l e s ) x 0.1 to 0.3 grams/mi l e [Eqn. 2]
However, the amount of lead in gasol ine changed over the years. Based on Attachment 1, it
a p p e a r s that 2 grams of Pb per g a l l o n of gasoline re sul t s in about 0.2 grams of Pb emitted per
vehicle mile. Data we obtained f r o m EPA (Attachment 2) indicate s lead concentrations in gaso l ine
ranged between 2 and 3 grams/ga l l on f r om the m i d - f i f t i e s , when 1-70 and 1-25 were constructed
through Denver, to 1973. A f t e r this time per iod , reductions in the use of l eaded gaso l ine resulted
in a d e c l in e in the average lead content of gaso l ine to about 1 gram by about 1979-80, and to about
0.1 gram by 1986. T h e r e f o r e , the amount of lead emitted per vehicle mile l i k e l y averaged 0.25
grams/mile until 1973, s t e a d i l y decreasing to about 0.1 grams/mi l e by 1980 and 0.01 grams/mil e by
1986. Us ing these data, you can estimate the amount of lead emitted for each year, by using the
number of vehicle miles t rave l l ed and estimated lead emissions per mile a p p r o p r i a t e for that year,
and t o t a l i n g the emissions for all the years of interest to determine the total amount of lead
emit ted.
We also have data that allows calculat ion of lead emissions using Equation 1, but it is a more
t ed i ou s a p p r o a c h and you end up with a number in the range quoted in Attachment 1. However ,
we can prov ide this add i t i ona l in f ormat i on as w e l l , if requested.
Plea s e do not he s i ta t e to call me at 303-790-1340 if you have any questions.



A T T A C H M E N T 1
Excerpt f r om "Environmental Contaminat ion by Lead
and Other Heavy Metal s" , by S o l o m o n and N a n t u s c h
I n s t i t u t e f or Environmental S t u d i e s , Univ. o f I l l i n o i s

at Urbana-Champaign, J u l y 1977 ( p a g e 64)
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5 S O L U B I L I T Y O F A U T O M O T I V E L E A D I- iH. L. Solomon

Because heavy m e t a l s in urban s t o rmwat er may e v e n t u a l l y c o n t a m i n a t e
d r i n k i n g water s u p p l i e s , much i n t e r e s t h a s r e c e n t l y been e x p r e s s e d i n t h e s o l u -
b i l i t y o f trace m e t a l s , p a r t i c u l a r l y l e a d ( H e m a n d D u r u m , 1 9 7 3 ; S a r t o r a n d B o y d , f 1
1972; N i g h t i n g a l e , 1 9 7 5 ) . T h e t e t r a e t h y l s p e c i e s o f l e a d i s p r e s e n t i n g a s o l i n e 1 |
in amounts of a p p r o x i m a t e l y 2 g / g a l and is e m i t t e d in a u t o m o b i l e exhaus t at a ? ]
rate of 0.1 to 0.3 g / m i . The e m i t t e d p a r t i c u l a t e l e a d s e t t l e s and a c c u m u l a t e s "; \-—-—— •••— _ — _ — - — • — — .' i-in road dust in very l a r g e q u a n t i t i e s , as shown in the s t u d i e s r e p o r t e d in
C h a p t e r 2 a n d b y S o l o m o n a n d H a r t f o r d ( 1 9 7 6 ) . I n t h e s m a l l urban c ommuni ty
s t u d i e d ( C h a t n p a i g n - U r b a n a , I l l i n o i s ) , g u t t e r d u s t s a m p l e s t a k e n o n h e a v i l y
t r a v e l e d s t r e e t s ( 1 2 , 0 0 0 to 20,000 c a r s / d a y ) had l e a d c o n c e n t r a t i o n s f r o m • '- ._
5,800 to 12,300 ug Pfa/g d u s t , i n d i c a t i n g t o t a l l e a d c o n t e n t s f r o m 1 to 24 g ? -
p e r square met er o f s t r e e t s u r f a c e . T h e s e d a t a a r e f o r t h e s i e v e d f r a c t i o n \
o f t h e g u t t e r du s t h a v i n g p a r t i c l e s i z e s l e s s than 600 ym,

P r e v i o u s s t u d i e s have g e n e r a l l y c o n s i d e r e d t h e s o l u b i l i t y o f pure l e a d
c o m p o u n d s . I n t h i s s t u d y r e p r e s e n t a t i v e s a m p l e s o f actual street d u s t s were
u s e d , and the water s o l u b i l i t y o f the l e a d in these d u s t s was mea sured .

E x p e r i m e n t a l P r o c e d u r e
T h e v a c u u m i n g t e c h n i q u e used t o c o l l e c t d u s t s a m p l e s i s d e s c r i b e d i n

A p p e n d i x A . Lead s o l u b i l i t y w a s measured i n p o l y p r o p y l e n e beakers. M a x i m u m
a g i t a t i o n rates were used to s i m u l a t e the c o n d i t i o n s o f water r u n o f f d u r i n g a
rains torm. In g e n e r a l , 30 g of du s t (<600 urn in s i z e ) and 100 g of water
( t a p w a t e r and r a i n w a t e r ) were used. L i q u i d s a m p l e s (10 ml) were removed a t
h o u r l y i n t e r v a l s f o r t h e f i r s t f o u r hours ' o f a n e x p e r i m e n t . I n some cases a
f i f t h h o u r l y s a m p l e w a s t a k e n , w h i l e i n others a 24-hour s a m p l e w a s w i t h d r a w n .
A p o l y c a r b o n a t e s y r i n g e f i t t e d w i t h a n i n l i n e M i H i pore f i l t e r w a s used t o
w i t h d r a w th e s a m p l e , whi ch was then p l a c e d in a p o l y e t h y l e n e v i a l and i n m e d i -
a t e l y a c i d i f i e d w i t h 25 ul o f 12 M HCl. Lead a s say s were made by a t o m i c ab sorp-
t i o n s p e c t r o s c o p y u s i n g an I n s t r u m e n t a t i o n L a b o r a t o r y M o d e l 251 w i t h a d e t e c t i o n
l i m i t o f 0.05 p p m l e a d . T h e r e l a t i v e s t andard d e v i a t i o n a t t h e d e t e c t i o n l i m i t

•
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A T T A C H M E N T 2
Lead Concentrations in G a s o l i n e , 1955 -1991

I n f o r m a t i o n provided by F u e l s & Energy Division, US EPA



E n v i r o G r o u p L i m i t e d
I N T E R N A L M E M O

D A T E : F e b r u a r y 7, 2000T O : Dave F o l k e s
F R O M : S e a n C a r r o l l
S U B J E C T : Phone conversat ion wi th J a m e s W . C a l d w e l l o f U S E P A , r e g a r d i n g lead i n ga s o l in e .

On J a n u a r y 6, 1999, ! s p o k e with J a m e s W. C a l d w e l l o f the US EPA F u e l s and Energy
D i v i s i o n , O f f i c e o f M o b i l e S o u r c e s , r e g a r d i n g th e amount o f lead added t o g a s o l i n e b e f o r e 1967. Hequoted i n f o r m a t i o n on grams of lead added to each g a l l o n of g a s o l i n e , taken f r o m a C h e m i c a lEconomics H a n d b o o k , researched and p r o v i d e d to the EPA by SRI I n t e r n a t i o n a l o f M e n l o Park, CA.T h i s book is not p u b l i s h e d ; SRI is a research c o n s u l t i n g company and prov ided t h i s work to the EPAunder contract . F o l l o w i n g is a summary of the da ta he read to me:

Year
1955
1956
1957
1958
1959

Grams P b / g a l l o n
2.38
2.44
Did not record
2.38
2.12

1961

ir
0
1
2
3
4

Grams P b / g a l l o n
2.04
2.94
2.01
2.15
2.25

T h i s i n f o r m a t i o n was used in c o n j u n c t i o n with the US EPA F u e l s and Energy D i v i s i o n d a t a ,a l s o p r o v i d e d by J a m e s C a l d w e l l , to e s t imate the mass of l ead emi t t ed by a motor v e h i c l e as a
f u n c t i o n o f the year, f u e l economy and d i s t a n c e t rave l ed .



c a j c w e i l . j i m o epamai l . apagov

*L E A D A N D G A S O L I N E U S A G E S U M M A R Y 1967 - 1991

/ • J a m e s W. C a l d w e l l , P.E.
i ;v_/F u e l s and Energy DivisionO f f i c e o f M o b i l e Sources (6406J)U.S. Environmental Protection AgencyW a s h i n g t o n , D.C. 20460-0001

Y E A R : 1967
T o t a l G a s o l i n e
L e a d
Lead
C o n c e n t r a t i o n

Bgal .
Bgm.
K t o n s
g p t g

Q t r . l Q t r . 2 Q t r . 3 Q t r . 4

(202) 233 0300Fax: 239-9057'

T o t a l
77.54

186.43
205.32

2.40

Y E A R : 1968
T o t a l G a s o l i n e
Lead
L e a d
Conc en t r at i on

B g a l .
B g m .
K t o n s
g p t g

Q t r . 1 Q t r . 2 Q t r . 3 Q t r . 4 T o t a l
81.48

201.4O
221.81

2.47

Y E A R : 1969
T o t a l G a s o l i n e
Lead
LeadC o n c e n t r a t i on

B g a l .
Bgm.
K t o n s
g p t g

Q t r . l Q t r . 2 Q t r . 3 Q t r . 4 T o t a l
85. 18

210.01
231.29

2.47

Y E A R : 1970
T o t a l G a s o l i n e
Lead
Lead
Con c en t r at ion

B g a l .Bgm.K t o n s
g p t g

Q t r . l Q t r . 2 Q t r . 3 Q t r . 4 T o t a l
88.42

211.37
232.79

2.39

Y E A R : 1971
T o t a l G a s o l i n e
L e a d
L e a d
C o n c e n t r a t i o n

B g a l .
B g m .
K t o n s
g p t g

Q t r . l Q t r . 2 Q t r . 3 Q t r . 4 T o t a l
82. 51

200.94
221.3O

2.44



Y E A R Q t r . l Q t r . 2 Q t r Q t r 4 T o t a l
T o t a l G a s o l i n e
Lead
Lead
C o n c e n t rat ion

Y E A R
T o t a l G a s o l i n e
L e a d
Lead
Cone en t r at i on

Y E A R :
T o t a l G a s o l i n e
L e a d
Lead
C o n e en t r at i on

Y E A R :
T o t a l G a s o l i n e
L e a d
L e a d
Cone ent r at i on

L e a d e d G a s o l i n e
U n l e a d e d G a s o l i n e
T o t a l G a s o l i n e
L e a d
Lead
C o n e en t r at i on
C o n c e n t ra t i on
P arc 2 n t LJ n 1 a a d s a

B g a l .
Bgm.
K t o n s

1373
B g a l
B g m .
K t o n i
g p t g

1374
B g a l .
B g m .
K t o n s
g p t g

137
B g a l .
B g m .
K t o n s
g p t g

1376
S g a i .
B g a l .
B g a l .
B g m .
K t o n s
g p l g
g p t g

Q t r . l Q t r . 2 Q t r . 3 Q t r . 4

Q t r . l Q t r . 2 Q t r . 3 Q t r . 4

Q t r . l Q t r . 2 Q t r . 3 Q t r . 4

Q t r . l Q t r . 2 Q t r . 3 Q t r . 4
13.06 22.43 22.32 21 .50

3.75 5.37 5.08 6.20
21.81 27.80 23.40 27.70
48.0 0 48.60 43.10 4 0 . 7 0
31.33 53.52 54.07 44.32

2.66 2.17 2.20 1.83
2. 20 1 . 75 1 . 73 1 . 47
17.2 13.3 21.4 22.4

37. 44
205.52
226.34

2. 11

T o t a l
100.38
205.52
226. 34

2.04

T o t a l
38 . 1 7

175.03
133.87

1 . 73

T o t a l
100.53
158.52
174.53

1 . 58

T o t a l
34.31
2 1 . 40

105.71
136.40
205.23

2,, 21
1 . 76
j^,\j „ .£.



Qt r . 3 Qt r . 4 T o t a l
L e a d e d G a s o l i n e
u n l e a d e d G a s o l i n e
T o t a l G a s o l i n e
L e a d
L e a d
Cone entr at i on
Con c en t r at i on
P e r c e n t U n l e a d e d

Y E A R : 1978
L e a d e d G a s o l i n e B g a l .
U n l e a d e d G a s o l i n e B g a l .
T o t a l G a s o l i n e B g a l .
L e a d B g m .
L e a d K t o n s
C o n c e n t r a t i o n g p 1 g
Con c ent r at i on gp t g
P e r c e n t U n l e a d e d 7 .

Y E A R : 1979
L e a d e d G a s o l i n e B g a l .
U n l e a d e d G a s o l i n e B g a l .
T o t a l G a s o l i n e B g a l .
L e a d B g m .
L e a d K t o n s
C o n c e n t r a t i o n g p l g
C o n c e n t r a t i o n 9 P " t g
P e r c e n t U n l e a d e d ' / .

Y E A R : 1980
L e a d e d G a s o l i n e B g a l .
U n l e a d e d G a s o l i n e B g a l .
T o t a l G a s o l i n e B g a l .
L e a d B g m .
L e a d K t o n s
C o n e ent r at i on gp 1 g
C o n csn t ra ti on g p t g
P ere e n t U n l e a d >5 d 7.

20. 57
& • w J v 3

27. 10
39.30
43. 28

1.91
1. 45
24. 1

Qtr . 1
19.49

8.28
27 . 77
3 !ti « ii; O
35.90

1.67
1.17
29 ,8

Qt r . 1
17. 73

9.57
27.40
34.38
37.86

1 . 94
1.25
35. 3

Qtr . 1
17. 14
12. 16
29.30
21.24
23.39

1.24
0,. 72
4 1 . 5

20 . 98
/ u x^li!

28 . 20
45.00
49.56

2. 14
1 . 60
25.6

Q t r . 2
19.41

3.63
23 . 09
37.03
40. 78

1.91
1.32
30 . 9

Qt r . 2
17.56
1 0 . 22
27. 78
35. 13
38 . 74

2 . 00
1,27•~?c awD • w

Q t r . 2
16.71
1 1 . 96
28.57
20.39
23 . 0 1

1 . 25
0 . 73
41 .7

20 . 55
7. 95

28 . SO
45.. 20
49 . 78

2 . 2 '•'•'
1.59
27 . 9

Q t r . 3
1 9 . 93
9 . 89

- 29 . 87
43.47
47.37

2. 18
1 . 46
33.1

Qt r . 3
17. 43
10 . 73
23. 21
t — \ — » O ' " ?

4 1 . 1 1
2.14
1.32

•—I O •~iOQ . ̂

Q t r . 3
14. 75
1 1 . 64
26 . 40
2 1 . 30
23 . 46

1 . 44
0 , S 1
44. 1

20 . 94
3 . 43

29 . 37
39. 19

,-' T' •[ •:-

1.87
1 . 33
28.7

Q t r . 4
19.39
10. 16
30 . 05
40 . 1 5
44.22

il « O JL!
1.34
33.8

Qt r . 4
16.36
10.96
27.32
22.60
24 . 89

1.34
0.81
39.4

Q t r . 4
14.47
1 1 . 99
26 . 45
15. 04
1 5 . 56

1 . 04
0 . 57
45.3

T o t a l

0V . U

T o t a l

T o t a l



Y E A R : 1931
L e a d e d G a s o l i n e B g a l .
U n l e a d e d G a s o l i n e B g a l .
T o t a l G a s o l m e B g a l .
L e a d B g m .
L e a d K t o n s
C o n c e n t r a t i o n g p l g
Cone ent rat i on gp t g
P e r c e n t U n l e a d e d ' / .

Y E A R : 1932
L e a d e d G a s o l i n e B g a l .
U n l e a d e d G a s o l i n e B g a l .
T o t a l G a s o l i n e B g a l .
L e a d Bgm.
L e a d K t o n s
C o n e ent r at i on gp 1 g
Con c e n t r a t i o n g p t g
P e r c e n t Unl s a d e d '/.

Y E A R : 1933
L e a d e d G a s o l i n e B g a l .
U n l e a d e d G a s o l i n e B g a l .
T o t a l G a s o l i n e B g a l .
L e a d Bgm.
L e a d K t o n s
C o n c e n t r a t i o n 9 p l g
C o n e ent r at i on gpt g
P e r c e n t U n l e a d e d 7 .

Y E A R : 1934
L e a d e d G a s o l i n e B g a l ,
U n l e a d e d G a s o l i n e B g a l .
T o t a l G a s o l i n e Bgai ,
L e a d B g m .
L e a d K t o n i
Con c antr at ion g p i g
Con c en t r at ion g p t g
P s r c e n t U n 1 s a d e d " •'.

Q t r . . 1
1 • " ? 1 ' T-L i— > • i •—'
12.03
25. 16
14.57
16.05

1. 11
0 . 53
47.3

Qtr , i
11. 19
1 1 . 54
22.33
13.42
14.73

1 . 20
\J „ ",3 I?
5 1 , 0

Q t r . 1
1 1 . 06
12.66
23.72
12.02
13.24

1 . 09
0.51
53.4

Q t r . 1
1 1 . 03
14.42
25.45
1 1 . 3 2
13.02

1 . 07
0 . 45
56 . 7

Q t r . 2
12.53
12.03
24 . 66
14. 10
15.53

1. 12
0 . 57
49 . 0

Q t r . 2
12.34
12.59
25.43
1 6 . 39
13.50

1.32
0 . 66
49.5

Qt r . 2
1 2 . 24
13.56
25.30
13.36
15.26

1. 13
0 . 54
52.6

Q t r . 2
10.97
14.97
25.94
1 1 . 90
13. 11

1 . 03
0.46
57. 7

Q t r . 3
13.52
12.92
26.54
16.00
1 7 . 62

1. 13
0 . SO
43.7

Q t r . 3
12.99
13.30

-26 .79
17. 79
19.59

1.37
0 , 66
51.5

Qt r . 3
12.60
14.63
27.23
13.54
15.02

1.03
0 . 50
53. 7

Q t r . 3
10. 74
16.17
26. 91
1 1 . 5 2
12.69

1 . 07
0 . 43
60. 1

Qt r . 4
13.33
12.90
26.23
1 6 . 29
17.94

1.22
0 . 62
49.. 1

Q t r . 4
1 1 . 67
12. 79
24,46
1 2 . 99
14.31

1 . 1 1
0.53
b^ • ^

Qt r . 4
11.43
13.35
25.23
12.07
13.29

1.06
0 . 43
54.3

Q t r . 4
1 1 . 03
16.34
27. 37
1 0 . 93
12.04
0 . 99
0.40
59 . 7

T o t a l

49. 94
102.64

60. 96

T o t a l
43. 69
5O.82

" o t a l

T o t a l



Y E A R : 1 9 S 5
L e a d e d G a s o l i n e B g a i .
U n l e a d e d G a s o l i n e B g a l , ,
T o t a l G a s o l i n e B g a l .
L e a d B g m .
Lead K t o n s
C o n e ent r at i on gp 1 g
C o n c e n t r a t i o n g p ' t g
P e r c e n t U n l e a d e d 7.

Y E A R : 1988
L e a d e d G a - s o l in s B g a l ,
U n l e a d e d G a s o l i n e B g a l .
T o t a l G a s o l i n e . B g a l .
L e a d Bgm.
L e a d K t o n s
C o n e en t r a t i on gp 1 g
C o n c e n t r a t i o n
P e r c e n t U n 1 e a d e c

Y E A R : 1937
L e a d e d G a s o l i n e B g a l .
U n l e a d e d G a s o l i n e B g a l .
T o t a l G a s o l i n e B g a l .
L e a d B g m .
L e a d K t o n s
Con c en t r at i on g p 1 g
C o n c e n t r a t i o n
P e r c e n t U n l e a d e d

Y E A R : 1933
L e a d e d G a s o l i n e B g a l ,
U n l e a d e d G a s o l i n e B g a l .
T o t a l G a s o l i n e B g a l ,
L e a d B g m .
L e a d K t o n i
C o n c e n t r a t i o n g p 1 g
Con c en t r a t i o n gp t g
P e r c e n t U n l e a d e d 7 .

L-: o r . .L

9 . 00
15.30
24 . 30

5 . 90
6 . 50
0 . &&
0.24
63.0

Qtr . 1
7. £1

17. 12
24.73

2.37
2.61
0 . 3 1
0. 10
S 9 . 2

Qt r . 1
C T"?w • o /

•-' f -•) *•"» *™1j l - ' J • W - w J

26.70
1.43
1.57
0. 22
0 . 05
76. 1

Q t r . 1
4.92

21 .79
26 . 7 1

0.44
0 . 48

0. 039
0 . 0 1 6

31 .6

b! b r . jL

10 . 9O
1 6 . 40
27.30

6. 50
7 . I S
0. £0
0.24
60 . 1

Q t r . 2
9 . 20

I S . 5 0
27.70

3 . 70
4.07
0 . 40
0. 13
66.3

Q t r . 2
6 . 72

21 .91
23.63

1.52
1.67
i "l -~, O•J . J^.o
0 . 05
76.5

Q t r . 2
5. 19

.uL ui. » r~ •''„
27.41
0 . 47
0.52

0.091
0 .017

3 1 . 1

li! 0 1 - 0

9 . 54
•i -r ™7»-\
1 / a / %J

' 7 ' " 7 ' 7 ' ' 7
4. 11
4.53
0,,43
0. 15
£ 5 . 0

Q t r . 3
3.32

1 i~i i~r^^ . ,JO
• 27, 90

2.49
2.74
0 . 30
0., 09
" T f ' ; " ~ '

Qt r . 3
6.51

2 1 . 3 1
27.32

1.42
1.56
0 . 22
0 . 05
76 . £

Q t r . 3
4 . 39

23 . 70
23.59

0 . 43
0 . 47

0 .038
0 „ 0 1 5

S 2 . 9

w c r . '•+
9 . 42

16- 19
25 .61

3 . 55
1̂ O -1•uJ n Z? 1

0 .3S
0. 14
53,. 2

Q t r . 4
7 . / O

20. 16
27. 3S

1.71
1.38
0 . 22
0 . OS
72 . 4

Qt r . 4
5.38

22.05
27.91

1.29
1 . 42
0. 22
0 . 05
79.0

Q t r . 4
4- 27

23.75
23 . 02

0 . 33
0 . 42

0. 089
0 ,014

Q ••' -~'

T o t a l

T o t a l

T o t a l

1 . 72
1 . 39

0,. 089
O „ 0 1 5



Y E A R : 1 9 S 9 Q t r . l Q t r , . 2 Q t r . Q t r . 4
L e a d e d G a s o l i n e
Unl e a d e d G a s o 1 i n e
T o t a l G a s o l i n e
L e a d
L e a d
Con cent rat ion
C o n c e n t ra t i on
P e r c e n t U n l e a d e d

L e a d e d G a s o l i n e
U n 1 e a d e d G a s o l i n e
T o t a l G a s o l i n e
L e a d
L e a d
C o n c e n t r a t i o n
C o n c e n t r a t i o n
P e r c e n t U n l e a d e d

Y E A R :
L e a d e d G a s o l i n e
U n l e a d e d G a s o l i n e
T o t a l G a s o l i n e
L e a d
L e a d
C o n c e n t r a t i o n
C o n c e n t r a t i o n
P e r c e n t U n l e a d e d

1990
B g a l .
B g a l .
B g a l ..
B g m .
K t o n sg p i gq p t g

1991
B g a l .
B g a l .
B g a l .
B g m .
K t o n sg p i g

3. 19
j i j L , a O /

25. 7S
0 . 23
0.31

0.083
0 .011

37.5

Q t r . l
1.30

24.05
25.35

0 . 1 1
0.12

0 . OS5
0. 004

94 . 9

Q t r . 1
0 . 3 1

22.99
23.30

0.07
0 . 08

0.036
0 . 003

96.6

2 » 92
22. 75
25.67

0.26
0 ., 29

0.039
0.010

33.6

Q t r . 2
1.44

24.95
26 . 39

0.12
0. 13

0 . 033
0.005

94 . 5

Q t r . 2
0. 35

24.63
25.53

0 . 07
0 . 03

0.082
0 . 003

96. 7

2.45
24.35

' " ' " ^ ' ~ 3 : " )
0 „ 22
0.24

0 . 090
0 . 003

9 1 ,. 0

Q t r . 3
.f. • O 1j

26. 13
-27.57

0.12
.-"-. -| *-n--.- . 1 O

0 . 036
0.004

95 . 0

Qt r . 3
0 . 36

22.64
23 . 5O

0.07
0 . OS

0. 081
0 .003

96.3

1 .31
24 . 73
26. 59

O . I S
0.13

0 . 033
O . OOP.

93.2

Q t r . 4
0 . 97

24. 15
25. 12

0 . 08
0 . 09

0 . 032
On 003

96. 1

Q t r . 4
0 . 53

24.53
25.26

0 . 04
0 . 04

0 . 069
0. 002

97. 7

5. 10
QQ . 33

104.43
0.43
0. 47

0. 084
0. 004

95. 1

T o t a l
3.10

94. 99
93.09

0 . 2 S
0.031
0. 003

96.8

* * * # * p a r t i a 1 Ye a r
L a t e s t R e v i s i o n : J u n e 1 7 , 1992
T o t a l s C u r r e n t a s o f Q u a r t e r 4 Y e a r : 1991


